Systemic administration of epidermal growth factor increases UCP3 mRNA levels in skeletal muscle and adipose tissue in rats.
We have previously reported that systemic epidermal growth factor (EGF) treatment in rats reduces the amount of adipose tissue despite an unaltered food intake. The mitochondrial uncoupling proteins (UCP2 and UCP3) are thought to uncouple the respiratory chain and thus to increase energy expenditure. In order to find out whether the UCP system was involved in the EGF-induced weight loss, the effects of EGF on UCP2 and UCP3 in adipose tissue and skeletal muscle were investigated in the present study. Eight rats were treated with placebo or EGF (150 microg/kg/day) for seven days via mini-osmotic pumps. The EGF-treated rats gained significantly less body weight during the study period than the placebo-treated animals and had significantly less adipose tissue despite a similar food intake. The placebo group and the EGF group had similar UCP2 mRNA expression (in both adipose tissue and skeletal muscle), whereas the EGF-treated group compared to the placebo group had significantly higher UCP3 mRNA expression in both skeletal muscle (3.76 +/- 0.90 vs 8.41 +/- 0.87, P < 0.05) and in adipose tissue (6.38 +/- 0.71 vs 12.48 +/- 1.79, P < 0.05). In vitro studies with adipose tissue fragments indicated that the EGF effect probably is mediated indirectly as incubations with EGF (10 microM) were unable to affect adipose tissue UCP expression, whereas incubations with bromopalmitate stimulated both UCP2 and UCP3 mRNA expression twofold. Thus, EGF treatment in vivo was found to enhance UCP3 mRNA expression in both adipose tissue and skeletal muscle, which may indicate that the EGF effect on body composition might involve up-regulation of UCP3 in skeletal muscle and adipose tissue.